access and reduced cost to the patients in disaster place and the reduced professional isolation of the doctors. This paper investigates the benefi ts of a broadband communication system in telemedicine, which enables the doctors to help the patient during disaster and emergency. It can be implemented in all ambulances to provide health care and a server is maintained at the health care centre for getting the necessary details of the patient sensed by the sensor device through smart phone (OS-Android). The medical record or the history of the patient is sent to the doctor on a real time basis who will in-turn study and provide diagnosis and treatment during the video conferencing with the patient's side.
Introduction
Disaster recovery management entails timely interaction and co-ordination of public emergency services in order to save lives and property. During a disaster, most of the terrestrial communication links either do not work properly or get damaged. So a mobile and portable telemedicine system with satellite connectivity and customised telemedicine software is ideal for disaster relief. Telemedicine is the medical art, without direct physical physician-patient interaction that facilitates the provision of medical aid from a distance. It is an effective solution for providing specialty health care in the form of improved The objective of this paper is to develop an automated system which can be placed in remote health care centres and a server is maintained at the main health care centre for getting the vitals of the patient sensed by the sensor device placed on the human body through a smart device (OS-Android) and can be viewed in the web portal. The system can be used to handle the infectious disease outbreaks that occur in the area by analysing the vital signs and reports of victims in relief areas. Based on the test reports and sensor data, the spread of disease on a patient can be identifi ed by the specialist in hospitals. These specialists can then suggest a suitable drug dose to the relief operations in the disaster area. The validation of real time and simulation protocols carried out and results are measured and compared.
Materials and Methods
Our proposed model [ Figure 1 ] is applied to help with implementation of a telemedicine framework for disaster recovery management. This heterogeneous framework has a mobile, portable telemedicine system and customised telemedicine software, it is ideal for disaster relief. This framework has been developed to sense and acquire heart rate, blood pressure, and body temperature readings. This data along with a patient report, including blood test can be digitised and transferred to the doctor at the hospital anytime via wireless network. The fi eld operative energy-effi cient heterogeneous disaster recovery management framework is designed for the immediate healing of injured persons in remote areas, especially at the time of the disaster where there is no hospital nearby. It helps mankind and avoids many deaths due to fi rst-aid given at the accident zone. It enhances speedy communication between the patient and the doctor through internet. This heterogeneous testbed is used in the telemedicine application.
The drawbacks of the existing system are that these systems are not easily extensible, maintainable or scalable. At times of overload, information cannot be extracted quickly from the server. This might annoy the victims and fi eld operators who require immediate and reliable communication with doctors.The services provided by the existing system cannot be dynamically scaled up.
Hence the new framework with link stability, the energy effi cient routing protocol has been deployed on Android phone to speed up the information fl ow from patient to doctor and.
Results
This paper deals implementation of the Energy Effi cient Link Stability Routing Protocol (EELSRP) in real time and compared with EELSRP (SIM). [9] A real-time implementation consists of 10 mobile nodes at patient end and 4 wired nodes at doctor end of the telemedicine framework have been taken. This heterogeneous wired cum wireless framework using Bluetooth and Android OS on the smart phoneto transfer the information from the sensor device to mobile. The EELSRP protocol applied in wireless domain and Multi Dijkstra Transversal in wired side. This protocol is better than other energy effi cient protocol and it has been proved in the previous work. [9] The performance of real-time network has been analyzed and validated. The simulation of EELSRP (SIM) has been Santhi and Sadasivam: Compact monitoring system for disaster remote health centre S13 February compared with the real time network protocol. To measure the effect of EELSRP (RT) on performance, we perform four experiments. The fi rst experiment measures end-to-end delay by varying nodes from 1 to 10. This test is conducted by Network Simulator (NS-2.34) [10] to measure the effect of the proposed protocol. The second to fourth experiments measure throughput, packet delivery ratio, power consumption in packet transmission through the proposed routing protocol EELSRP (RT), and compares those results with real node. This real node implementation carried out by the mobile node at patient end and wired network at doctor end of the telemedicine framework.
One interesting observation is that the delay for both protocols increases from sources 2 to 10 nodes [ Figure 2 ]. This is due to a high level of network congestion and multiple access interferences at certain regions of the ad hoc network. Two protocols use the load balancing mechanism, i.e. for choosing routes in such a way that the data traffi c can be more evenly distributed in the network. This phenomenon is less visible with higher mobility, where traffi c automatically gets more evenly distributed due to source movements. Analyzing the average end to end delay, real time routing protocol works better than the simulation protocol.
For the 10 node experiments, 2 to 10 sources are used. The delay is increased from 2 to 10 sources continuously. In Figure 2 note that EELSRP (SIM) used more delay in 2 sources, however the simulation routing protocol performance gets much worse than real time protocol with larger number of sources. Figure 3 compares the performance of EELSRP (SIM) and real time routing protocol in terms of throughput. Throughput of a real time model compared to EELSRP (SIM) and proved that performance of real-time model is better than simulation results. Figure 4 shows the packet delivery ratio from the source to each node that runs with EELSRP (SIM) protocol and real time model. Considering scalability with respect to the network size, the real time outperforms the simulation protocol.
The average energy consumption is the ratio of global consumed energy to the number of data packets received. The results in Figure 5 demonstrate that the energy consumption of real time model is minimised.
Discussion
Wireless sensor network is a combination of hundreds and thousands of small sensing devices or sensors, also known as Wireless Integrated Network sensors. [1, 2] Different routing techniques can be used in wireless sensor network. [3] Avramov [4] proposes a workfl ow model for a disaster response system which consists of mainly four steps; named data acquisition, data analysis, decision support and command and control. In Fujiwara [5] presents a framework for data collection using sensor networks in disaster situations.
Ahmad et al., [6] proposed a model for the disaster survivor detection based on extremely critical disaster situations. The disaster for local, state and national disaster preparations and effective medical services are given in. [7] It also provides the policy, remote medical delivery models and programs. [8] Ghosh et al., reviews emergency telecommunications and explores the role of information and communication technologies for disaster mitigation and humanitarian relief.
Our work differs from all of these works as we propose a detailed framework which incorporates various emerging heterogeneous networks and database systems to work together for disaster prevention, mitigation and damage control. Also, it is possible to implement the framework for a specifi c type of disaster.
The objective of this paper is to build a low power, low cost, reliable, non-intrusive, and non-invasive monitoring system that would accurately measure the vital signs. A reliable and continuous vital sign monitoring and reports system targeted towards patients in a remote place has been successfully built to give suggestion to fi eld operatives in case of emergency situation including an outbreak of infectious disease. The resulting monitoring system is cost effective, energy effi cient, ease to use and accurate.
The bill of material for a single sensor unit, monitoring equipment and heterogeneous testbed is Rs. 40,000. The same cost is required to implement the system in other hospitals also.
